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J Heart Valve Dis. 2008;17:642-7.FIGURE 1. Aortic mobilization and advancement. A, Aortopulmonary window
pairs of intercostal arteries are divided to ensure adequatemobilization of the desc
to-side fashion. The aortopulmonary window is transected, and the resulting de
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Christian P. Brizard, MD, Melbourne, AustraliaAssociation of aortopulmonary window (APW) with inter-
rupted aortic arch (IAA) is very rare. Only 3.5% to 4.2% of
patients with IAA have APW.1-3 Thus the cumulative experi-
encewith this combination of lesions is limited to isolated case
reports. The largest multi-institutional study of 20 patients
operated on from 1987 to 1997 demonstrated survival of
91%, 86%, and 84% at 1, 5, and 10 years, respectively.2 Fur-
thermore, competing risk analysis estimated that at 5 yearsafter repair, 51% had arch reintervention, 6% had pulmonary
artery reintervention, and only 43% were alive without rein-
tervention.2 Herein we report the long-term outcomes of 5
patients from a single institution and describe our aorticmobi-
lization and advancement technique, which resulted in a low
reintervention rate in this rare subgroup of patients.
CLINICAL SUMMARY
Cardiopulmonary bypass is established through a median
sternotomy. Patients were cooled to a mean of 19C. Mean
cardiopulmonary bypass time was 69 minutes. Mean circu-
latory arrest time was 27 minutes. Mean aortic cross-clamp
time was 40 minutes. The aortic arch, APW, and descending
aorta were dissected (Figure 1, A). The descending aorta was
extensively mobilized, and all ductal tissues were removed
during circulatory arrest with cerebral perfusion (Figure 1,
B). The thick-walled ductal tissues were resected until the
normal thin wall of the aorta appeared. The extent of the
mobilization of the descending aorta was evolved to our cur-
rently used technique, in which at least 3 pairs of intercostal
arteries are divided to ensure proper mobilization of thewith interrupted aortic arch, type A. B, All ductal tissue is removed, and 3
ending aorta. C, The descending aorta is anastomosed into the arch in an end-
fects are closed individually with direct sutures.
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TABLE 1. Patients’ characteristics
Patient no. Year of repair Age (d) Sex Weight (kg) IAA type APW type Follow-up period (y) Reintervention
1 1985 3 F 2.3 A 3 24.1 No
2 1986 10 F 2.2 B 1 22.4 Yes
3 1987 13 M 2.2 A 1 21.8 No
4 1993 10 M 2.9 A 1 16.4 No
5 2006 6 M 2.9 A 1 3.4 No
IAA, interrupted aortic arch; APW, aortopulmonary window.
Brief Technique Reportsdescending aorta. The descending aorta is then anastomosed
into the aortic arch in an end-to-side fashion, the APW is
opened, and the aorta and pulmonary artery are closed indi-
vidually with direct sutures (Figure 1, C). One patient with
IAA type B had arch repair through the thoracotomy first
and APW repair through sternotomy 7 days later.
Between 1985 and 2007, 112 patients had surgical repair
of IAA,3 and 42 patients had surgical treatment of APW.
Five of these patients (3–13 days of age; mean age, 8.4
days) had an association of both anomalies (4.5% [5/112]
of patients with IAA and 11.9% [5/42] of patients with
APW). The anatomy was described according to the Cerolia
and Patton classification for IAA4 and the Richardson clas-
sification for APW.5 The IAA was type A in 4 patients and
type B in 1 patient. The APW was type I in 4 patients and
type III in 1 patient (Table 1). All patients had simultaneous
IAA and APW repair. The follow-up ranged from 3.4 to 24.1
years (mean, 17.6  8.4 years). There were no hospital
deaths. One patient required balloon dilatation of the aortic
arch at 13 years after repair.DISCUSSION
Because of the rarity of patients with the combination of
both APW and IAA, the world’s surgical experience with
these combined anomalies is limited. Yet these patients often
present during the neonatal period, have low birth weight,
might have signs of pulmonary overcirculation and systemic
malperfusion, and require urgent surgical intervention. In fact,
all 5 of our patients underwent surgical intervention within
3 weeks after birth and had a body weight of less than 3 kg484 The Journal of Thoracic and Cardiovascular Surgat the time of the operation. Although operative mortality of
the patients with IAA has decreased significantly during
recent decades, the long-term follow-up of patients with
APW and IAA is limited to isolated case reports.2 Four of
our patients had at least 15 years of follow-up. One of them
required a transcatheter balloon dilatation of the stenosis at
the site of arch anastomosis at 13 years after the repair. This
patient had a type B IAA, which is known as a risk factor
of reintervention for IAA.1 Thus freedom from aortic arch
reintervention was 75% (3/4 patients) at 15 years. None of
our patients required reintervention for any other cause.
We believe that extensive mobilization of the descending
aorta and meticulous resection of all ductal tissue is a key
element of good long-term outcome. A tension-free advance-
ment of the properly mobilized descending aorta appears
tomaintain an unobstructed aortic arch and prevents compres-
sion of the branch pulmonary arteries and bronchi long-term.References
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